Unitary acitvity of ventrolateral nucleus during placing movement and associated postural adjustment.
The activity of neurons in the ventrolateral nucleus of the thalamus (VL) was analyzed in the cat during placing movements of both the right and left forelimbs. The purpose was to determine if thalamic neuron discharge patterns could be related to movement and/or to postural changes. Placing tests were conducted on animals maintained in a standing position and partially restrained by a hammock. Each of the forelimbs rested on a flat surface containing a strain gauge which allowed the stance forces to be measured. Two mobile plates, one on the left and one on the right, were used to elicit a contact placing reaction. The response was composed of an isometric phase, during which the body weight was shifted from the stimulated limb to the opposite forelimb while the stimulated limb was gently pushed backwards, and a movement phase during which the stimulated paw actually accomplished the placing reaction. (1) About half the recorded neurons (47/86) in the VL region demonstrated a change in activity, generally an increase of discharge frequency, during placing of the right of left forelimb. (2) Almost all the reactive units (45/47) responded to contralateral placing. Two units changed their activity with ipsilateral placing only, whereas 18 units were active during placing of both forelimbs. The discharge pattern of cells activated during ipsilateral placing was considered as related to the isometric postural adjustment of the contralateral limbs. (3) Cells reactive during contralateral tests were located preferentially in the ventrolateral part of VL. Units reactive during ipsilateral tests (postural units) were also clustered in the ventrolateral half of VL which is the zone controlling limb musculature. Some of the 'postural units' were identified as receiving afferents from cerebellar nuclei and projecting to motor cortex. (4) Changes in discharge frequency were observed during either the isometric phase, the movement phase, or both. The same type of patterns were observed during contralateral and ipsilateral placing. About half of the cells responding during the contralateral placing movement did so throughout the entire duration of the movement, and were not specifically related to either the flexion or the extension phase of the placing. (5) The timing of the discharge of VL units with respect to the isometric phase and to the movement phase of the motor sequence varied from cell to cell. No topographic arrangement of neurons with the same pattern of discharge could be found within the nucleus.